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(54) Tide: ROTATING INTERNAL COMBUSTION ENGINE 



(57) Abstract 

Rotating internal combustion engine which comprises three ro- 
tors (A, B, C), a central rotor (C) and another two (A, B), one on each 
side, the central rotor is cylindrical, containing on its periphery teeth 
(2) which fit in the respective cavities (1) provided on the surface of 
the rotors at each end in order to permit that the two points of the cav- 
ity (10 dose to the periphery of the side rotors keep permanent con- 
tact with the surface of the respective tooth (2) in order to define its 
geometry. 
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"ROTATING INTERNAL COMBUSTION ENGINE 11 . 

The invention is a rotating four stro 
ke with three or more rotors engine. It consists of a 
new concept of a rotating four stroke, three or more ro- 
5 tors engine, hereinafter referred to as "Kozoubsky Engi 
ne" , the purpose of which is to substitute conventional 
piston motors and the rotating ones of the Wenkel type, 
as well as previous attempts of rotating engines with 
blades. Therefore, it is not an improvement but a totally 
10 new approach. 

As compared to conventional piston mo 
tors, it eliminates pistons, rods, crankshafts and parti 
cularly the oscillation of the piston's "come and go" mo 
tion and the consequent transformation of the rectilinear 
15 movement of the pistons into rotating movement of the 
crankshaft, as well as of the valves and all its connec- 
ting mechanisms and independence between the admission 
and combustion environments as it will be further demons 
trated. The "Kozoubsky Engine" as presented performs 
20 three complete cycles by rotation, having thus in the re 
la tion weight x power, a substatial improvement in rela- 
tio even to the two stroke piston engine," but having four 
strokes thus being equivalent to the much desired results 
of the Wenkel motors. Therefore, it becomes an ideal en- 
25 gine for mobile uses. As we shall further see this num - 
ber of cycles can vary from two up to as many as can be 
physically adapted in the geometry of the machine. 

In relation to rotary engines of the 
"Wenkel" type, it eliminates the vibration caused by the 
eccentric movement of the rotor, as well as the difficul 
ty to lubricate and cool the rotor, aside the problems 
of sealing caused by said eccentricities. 

In relation to rotation engines with 
blade rotor, of which there are no news that they ever 
have been manufactured or in service, it eliminates the 
movements of the blades causing the loss of adherence to 
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the walls of the cylinder causing subsequent loss of 
compression. 

The major characteristic defining the 
"Kozoubsky Engine" invention is the addition of three or 
5 more rotors, completely balanced which rotate jointly , 
coupled by means of external gears, being in line or not, 
the central rotor having two or more teeth which as they 
move mesh in an equal matching cavities on the external 
rotors and the system of ignition turning together with 
10 the rotor where the explosion occurs. 

In the presentation of this patent 
request the three teeth and three rotors with aligned 1 
centers option was chosen. 

Figure 1 is a schematic view illustra 
15 ting the generation of the cavity in the engine of the 
present invention. 

Figure 2 is a schematic view showing 
the generation of the tooth in the engine of this inven- 
tion. 

20 Figure 4 is a schematic view showing 

the sealing of the engine's rotating tooth system. 

Figure 5 is a schematic view showing 
the sealing system of the cavity of the engine. 

Figure 3 is a schematic view of the 
25 complete engine arrangement. 

Figure 6a to 6h are illustrations sho 
wing the different stages of the engine *& functioning. 

The shape of cavities 1 is obtained 
by creating a geometric curve described by a radius of 
30 the size of the height of tooth 2 itself which extends 

beyond the periphery of the central cylindrical rotor C 
penetrating at the extremities in cylinders A and B join 
tly coupled through the gears (Figure 1 and 2). 

The shape of teeth 2 is obtained by 
35 the penetration of one of the teeth in the cavities l,in 
such a way as to keep the two points l 1 of the cavity 
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close to the cylinder's periphery permanently in contact 
with the periphery of the teeth when it moves through the 
cavity while the rotors turn. The height of the teeth 1 
is exactly equal to the size of the radius which served 
5 to draw the cavity. 

Thus a sort of tooth 2 (Figura 2) is 
obtained. The distribution of teeth 2 and of cavities 1 
along the cylinder will depend on the quantity to be cho 
sen, dividing the circle in the corresponding number of 
10 degrees* 

To keep complete synchronization bet- 
ween the rotors and to make them touch on each other with 
greater precision and possible pressure, it is imperative 
that the cylinders and gears be very precisely of the 
15 same fundamental size. 

The rotors being centered can easily 
be cooled. Oil can be added to the fuel mixture or the 
air allowed in the case of direct injection, to improve 
the lubrication of the internal walls of the block and 
20 of the consequent sliding of the sealing devices. 

The engine in question is composed of 
six essential parts as follows: 

1* Block, block cover. 

2. Rotors, covers of the rotors and 
25 gears. 

3. Seals, sealing rings, and tooth 1 
and cavity springs. 

4. Cooling system of the block. 

5. Cooling system of the internal 
30 parts of the rotors. 

6. Rotating ignition system. 

The block 10 is a piece made of one 
or several parts depending of the manufacturing conveni- 
ences, with three cylindrical bores where the rotors will 
35 turn. 

The block has furthermore holes or 
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windows 9 to permit the access of the combustion mixture 
and other holes 11 for the exhit of gases resulting from 
the combustion, as well as an extension channel 12 with 
its valve 13, the function of which will be described 
5 ahead. 

The block will contain moreover the 
necessary device for its own cooling and the passage of 
hicrh tension wires which will reach the electrodes of 
the combustion rotor A. 

10 The block covers, in addition to cove 

ring laterallv the cylinders where the rotors turn, serve 
as well to house the ball bearings and pressure sealing 
devices that force the rotor shafts to touch each other 
with as much pressure as possible, 

15 All these parts can be broken down in 

several pieces for easy casting and machining. 

The rotors are parts that can be dis- 
assembles and are made of curved and cylindrical parts 
and when set in and screwed to the rotor covers comprise 

20 a cylindrical set containing 3 cavities 1 in the case 
of side rotors A and B and three teeth 2 in the case of 
central rotor C. 

The inside of the rotor being hollow 
advantage is taken of this space to circulate cooling 
25 oil. 

The rotor covers aside from serving 
to tie the rotor set to its extremities, also has, in 
its external part, the shaft that supports those rotors 
on the bearings installed in the covers of the block 
30 as well as synchronizing gears. These shafts are hollow 
to permit the oil to circulate inside the rotors. 

To permit a perfect and constant adhe 
rence to the walls of the block and its respective covers, 
as well as the teeth of the central rotor C to the surfa 
35 ce of cavities 1 of combustion rotor C in such a way 'as 
to prevent any kind of gas escape at high pressure, the- 
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re will be a set of seals 5, 6, distributed in accordan- 
ce with the areas of high pressure as follows: three 
seals 5 installed at the end of each of the teeth of 
the central rotor C (Figure 4), Three seals 6 set in at 
5 the foot of each cavity 1 close to the cylindrical part 
of the combustion rotor A at the internal side of cavi - 
ties (Figure 5), a set of seals (not shown) which will 
be installed in the block in the cylindrical part where 
the combustion rotor A turns in such a way as to touch 

10 the cylindrical part of this rotor preventing the escape 
between the gaps formed by the rotor and block in its 
cylindrical part. The seals will be pressed by springs 1 
against its friction surfaces. Teeth 2 and cavities 1 in 
their extensions on rotors cover parts will have on the 

15 respective covers grooves made the closest possible to 
the borders where there will be installed types of rings 
which will follow the shape of the teeth and the cavities 
so that they exercise pressure on the covers of the block 
in order to avoid escape between the rotor covers and the 

20 block covers. 

In the part of the rotor covers which 
fits in the block covers and which is inside it, there 
will be installed ball bearings, circular rings that will 
play the role of high pressure seals. 

25 The part of the block wall which will 

be in contact with hot gases, will have a double wall whe 
re the cooling fluid will circulate. 

As the rotors are empty, oil can be 
introduced by pumping it inside through the hollow part 

30 of their respective shafts. 

One of the revolutionary characteris- 
tics of the "Kozoubsky Engine" is that all combustion en 
gines in the transition of the compression phase to the 
explosion is done by the inversion of movements of a pis 

35 ton or of a rotor. In the case of the "Kozoubsky Engine 1 , 1 
this inversion is achieved by the gases inside the cavi- 
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ty 1 of the explosion rotor A when passing from one side 
to the other of the tooth through the communication cha- 
nnels 4 thus the spark should happen inside cavity 1 of 
explosion rotor A while the rotating parts are moving. 
5 For this purpose, electrodes will be 

installed inside the communication channels 4 in order to 
produce the spark which high tension brings through ca- 
bles 7 inside the explosion rotor A in contact with inso 
lated elements 8 installed in the block in a proper pla- 
10 ce. 

According to the drawing on Figure 6a 
when turning the rotors in the sense indicated in Figure 
6a, the displacement of tooth 2x will provoke by increa- 
se of volume the suction through opening 9 of the fuel 

15 mixture or air as on Figure 6b until tooth 2z reaches the 
position previously filled by tooth 2x, limiting the 
quantity of the mixture in the chamber comprised between 
teeth 2x and 2z according to Figure 6b previously mentio 
ned. Continuing the rotation we shall verify in Figure 

20 6c that tooth 2z when displaced compresses all the mix tu 
re inside the cavity which corresponds to it in the com- 
bustion rotor. When rotating some more, the edge of the 
tooth 2z goes through the communication channels escava- 
ted inside the cavities of the explosion rotor allowing 

25 the tooth to move without dragging the mixture along, in 
such a way that it goes from one side of the tooth to 
the other as per Figure 6d which is equivalent to the 
dead point in piston engines. This is the point of maxi- 
mum compression and where the spark occurs or the injec- 

30 tion of oil is made, starting the combustion and as the 
edge of the tooth passing immediately the position of 
alignment with the center of the rotors when the expan - 
sion starts, there is a tendency of tooth 2z to be expel 
led from the cavity and to force the rotating parts to 

35 turn in the direction indicated, helped by the inertia 
of the movement itself as shown on Figure 6e. 
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Due to the shapes permitting a total 
sealing at the contact points, the gases expanded by the 
combustion continue to force the displacement of tooth 
2z as shown in Figure 6f where one can observe also that 
5 the cavity of the explosion rotor starts to penetrate in 
the cylindrical part of the block beginning the pressure 
to be maintained through the extension channel 12 after 
the pressure succeeds to open the anti-escape valve 13. 
The rotating continues until tooth 2z reaches the ope - 
10 ning 11 to the outside where the exhaust starts as per 
Figure 6g. 

It is important to observe that tooth 
2y is starting another explosion which forces by its 
leading face the expulsion of all the burned gases to the 
15 outside as per Figure 6h. The burned gases do not succed 
to pass to the admission region since the separation ro- 
tor B makes sure that tooth 2z when passing through the 
cavity in that rotor leaves all the burned gases on the 
side of the exhaust having for that purpose cleaning 
channels 3 (Figure 3) which force the gases to remain 
on the side of the exhaust. 

There is total continuity between the 
cycles guaranteeing minimum vibrations and continuous • 
torque, and in the exemple three complete cycles take 
25 place during one revolution. 



20 



WO 91/02888 



8 



PCT/BR90/00008 



CLAIMS , 

1. Rotating Internal Combustion Engi- 
ne characterized by: three rotors (A, B, C), a central 
one (C) with the other two (A, B) on each side, the cen- 

5 tral rotor is a cylinder containing, in its periphery , 
teeth (2) which fit in the respective cavities (1) provi 
ded on the two side rotors in a way that the two points 
(I 1 ) of each cavity contiguous to the periphery of the 
combustion and separation rotors (A, B) keeps permanent 
10 contact with the surface of the respective tooth in or - 
der to define its geometry, 

2. Rotating Internal Combustion Engi- 
ne in accordance with Claim 1, characterized by the exis 
tence of communication channels (4) on the explosion ro- 

15 tor which permits the advance of the tooth without drag- 
ging the mixture • 

3. Rotating Internal Combustion Engi- 
ne in accordance with Claim 1, characterized by the fact 
that it includes cleaning channels (3) at the separation 

20 rotor (B) to force the expulsion of burned gas through 1 
the opening (11) into the outside, 

4. Rotating Internal Combustion Engi- 
ne in accordance with Claim 1, characterized by the fact 
it includes a rotating ignition system formed by wires 1 

25 placed in such a way as to be able to turn with the com- 
bustion rotor (A) generating a spark when high tension 1 
is brought by cable (7). 
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FIG. 2 
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FIG. 5 
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FIG. 6a 
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FIG. 6b 
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FIG. 6c 
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FIG. 6e 
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FIG.6T 
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